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(57) [Abstract] 

[Problem] FoainingwhenmanuIacturingisUtde, polishing co 
mposition of hard disc substrate whichgives polished surface to 
which storage stability is good, at same time issuperior is 
offered. 

[Means of Solution] Dispersing grit in aqueous medium which i 
ncludes water soluble resin and theacetyiene alcohol or its 
derivative, polishing composition which becomes. 

[Claim(s)] 

[Claim 1 ] Dispersing grit in aqueous medium which includes wat 
er soluble resin and theacetyiene alcohol or its derivative, it 
becomes, polishing coinposition of hard disk substrate. 

[Claim 2] Water soluble resin , acetylene alcohol or its derivat 
ive, and polyoxyalkyiene chain section (A) with 
thehydrocarbon chain section which carboxyl group has 
connected (B) with having possessed,dispersing grit in aqueous 
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medium which includes polymer dispersant where theweight 
ratio is B:A=1:0.01 to 0.2 it becomes, polishing composition of 
hard disk substrate. 

[Claim 3] Polishing composition which designates that acetyie 
ne alcohol is acetylene glycol as feature,states in Claim 1 or 2. 

[Claim 4] Polyoxyalkylene chain section of polymer dispersan 
t, polishing composition which is stated in Claims 2 or 3 which 
designates that it is a copolymer of 80:20 to 20:80(weight 
ratio) of ethylene oxide and thepropyiene oxide as feature. 

[Claim 5] Average particle diameter of grit is 0. 1 to 10 m, p 
olishing composition which is stated in theany of Claims 1 
through 4 which designates that and gritoccupy 1 to 20 
weight% of composition as feature. 

[Claim 6] Bearing polishing composition which is stated in any 
of Claims 1 through 5 in thepolishing cloth, polishing method 
of hard disk substrate which designates that it grinds theNi-P 
plating surface of hard disk substrate as feature. 

[Claim 7] Bearing polishing composition which is stated in any 
of Claims 1 through 5 in thepolishing cloth, polishing method 
of hard disk substrate which designates that it administers 
thetexture ring to Ni-P plating aspect of hard disk substrate as 
feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention surface of su 
bstrate of hard disc which is used for theexternal memory device 
of computer system, regards polishing composition of hard disc 
substrate which is ground inthe mirror surface of quick and high 
quality. 

[0002] 

[Prior Art] Recently, as for hard disk which is used for magnetic 
disk equipment, large capacity trend andthe high densification 
advance, magnetic medium has moved to with thin film 
medium from theconventional coated type medium due to 
sputtering or plating method, aluminum alloy or other material 
mirror surface polishing it processes hard disk generally, 
provides theplated layer of Ni - P on that, after grinding this 
plating surface, furthermore sequential providing magnetic layer 
and protective layer etc on that,it is produced. Through 
magnetic head, it does, recording/regeneration of information 
to hard disk, butat that occasion hard disk turns with high speed, 
floating does the head and causes fine gap with hard disk And 
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recently, attendant upon high densification of hard disk, 
spacing , namelythe head amount of floating of hard disk and 
magnetic head has become more and more small,has become 
recendyO.l m or less. This way, when head amount of 
floating is small considerably, it causes head crashwith 
protuberance on hard disk surface, there are times when 
damage it doesthe magnetic medium and magnetic head of hard 
disk surface. Even with kind of fine protuberance which does 
not reach to also, head crash, withthe disorder of magnetic 
property of protuberance, case of read-write of the 
information it is easy to become cause of various error. 
Therefore, before forming magnetic medium, with polishing 
step of hard disk substrate, itwas important, to prevent 
occurrence of protuberance, from until recently, you did 
examination concerning polishing method and polishing 
compositionat time of mirrors It is something where 

polishing composition which from until recently isused mainly 
in water aluminum oxide or other abrasive designates those 
which thesuspension are done as basis in water, furthermore adds 
various auxiliary agentto this, "polishing composition for 
texture ring of substrate for magnetic disk. " is disclosed in for 
example Japan Unexamined Patent Publication Hei 6 - 33042 
disclosure. 
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[0003] 

[Problems to be Solved by the Invention] But, as mentioned earl 
ier, demand for high quality hard disk substrate where fine 
protuberance ismore than ever little attendant upon high 
densification of hard disk of recentyears, has become strong, 
with conventional polishing composition, answers to this is 
beconringdiflicult to obtain surface which is enough. Then, 
dispersibility and dispersion stability of abrasive in polishing 
composition furthermorethe polishing composition which 
improves has become necessary. Dispersing abrasive 
satisfactorily in polishing composition, at same time inorder to 
be stabilized, dispersant and water soluble resin adsorbing into 
thelarge amount in abrasive, attenuation attraction which 
works between abrasive particleit is necessary to do. In 
addition, in order from stability to obtain polishing composition, 
it isnecessary to disperse sufficient dispersant and water soluble 
resin after adsorbing,making use of homogenizer , high speed 
attritor and sand grind mill etc in abrasive. But, when 
dispersing is done making use of this kind of strong dispersing 
machine, becauseof dispersant and water soluble resin which are 
included in polishing composition foaming iscaused, viscosity 
of polishing liquid rises and problem that is caused inthe 
abrasive dispersion force stops working in fully. Generally you 
can control foaming with addition of thefoam inhibitor. 

[0004] Generally HLB liquid paraffin or other mineral oil type f 
oam inhibitor of 1 to 5 extent, animal or vegetable oil and 
castor oil or other Upidfoam inhibitor, oleic acid, stearic acid 
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or other aliphatic acid type foam inhibitor, diethylene glycol 
laurate, sorbitan monolaurate , polyoxyethylene monolaurate 
and the natural wax or other fetty acid ester foam inhibitor , 
octyl alcohol , glycols, polyoxyalkylene glycol or other 
alcohol foam inhibitor, acryiate polyamine , polyoxyalkylene 
amide or other amide type foam inhibitor ,the tributyl 
phosphate, octyl sodium phosphate or other phosphate ester- 
based foam inhibitor , aluminum stearate and calcium oleate or 
other metal soap foam inhibitor, dimethyl silicone oil , the 
silicone emulsion , organic modified polysiloxane and 
fluorosilicone oil or other silicone defoaming agent etc is used 
as foam inhibitor, fetty acid ester foam inhibitor , alcohol 
foam inhibitor and silicone defoaming agent are used to 
polishing composition amongthese, mainly. But, as for fetty 
acid ester foam inhibitor, effect becomes weak, amount used 
many andit is not a economical, silicone defoaming agent can 
expect effect with trace and it is a economical, butthere are 
times which are not removed by fully with washing aftergrinding 
and remain on substrate, hi addition, alcohol foam inhibitor 
does not show satisfactory defoaming strength. 

[0005] This invention defoaming effect is large, dispersibility a 
nd dispersion stability of abrasiveimproving with addition of 
foam inhibitor which at same time doesnot cause adverse effect 
to characteristics of polishing composition, at time 
ofmanufocturing polishing composition, having, polishing 
efficiency is high, it is somethingwhich designates that polishing 
composition of hard disc substrate where high precision and 
the high quality polished surface are acquired is offered as 
objective. 

[0006] 

[Means to Solve the Problems] Polishing composition which rel 
ates to this invention in basic, is something whichdisperses grit 
in aqueous medium which includes water soluble resin and 
theacetyiene alcohol or its derivative. 

[0007] 

[Embodiment of Invention] When you explain in detail concer 
ning this invention, as for this invention, the acetylene alcohol 
and its derivative, has satisfactory defoaming effect with trace, 
at same timewhen it does not cause adverse effect to 
dispersivity of grit, it canremove from substrate easily with 
washing, it is something which isbased on knowledge, acetylene 
alcohol is compound which possesses structure which hydroxy 
groupconnects to carbon which is adjacent to acetylene bond, 
this has many methyl side chain generally in carbon skeleton. 
Making representative ones, propargyi alcohol and 3 - methyl 
- 1 - butyne - 3-ol , 3 - methyl -1 - pentyne - 3-ol , 2,5-di 
methyl - 3 - hexyne - 2,5-diol , 3,6-di methyl - 4 - octyne - 
3,6-diol , you can list 2,4,7,9 - tetramethyi- 5 - decyne - 4,7- 
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diol and 3,5-di methyl - 1 - hexyne - 3-ol etc. In addition, 
derivative of these acetylene alcohol, also those which add 
ethylene oxideother alkylene oxide to for example above- 
mentioned acetylene alcohol are used, high polarity group 
where as for these acetylene alcohol and its derivative, electron 
density of triple bond periphery has becomevery high 
depending upon structural feature, does not look at examplein 
other things is formed. Because of this, acetylene alcohol and 
its derivative has orientation where is strong to polar 
solventand shows defoaming strength. Especially, this group, 
coupled with feet that it is center oflhe molecule, while leaving 
defoaming strength, it forces acetylene glycol and its derivative, 
very and getswet and it is known that it has effect Especially 
desirable glycol is 2,4,7,9 - tetramethyl - 5 - decyne - 4,7-diol 
in order to usewith this invention. In addition, with 
monohydric alcohol 3,5-di methyl - 1 - hexyne - 3-ol is 
desirable, acetylene alcohol and its derivative 0.0 1 to 0. 3 wt% 
contains usually in polishing composition. Especially 0.1 toO. 
2 wt% it is desirable to contain. 

[0008] In addition, as for acetylene alcohol and its derivative, b 
ecause of nonionic, compatibility of the dispersant etc is good, 
can expect synergistic effect due to combinationespecially. 
polyoxyethylene sorbitan monolaurate , tall oil ethoxyiate , 
isopropyl naphthalene sulfonic acid soda , dioctyl sodium 
sulfonate, polyoxyethylene octyl phenyl ether , 
polyoxyalkyiene copolymer, the polyoxyethylene nonyl 
phenyl ether , straight chain sodium alkylsulfate , 
polyoxyethylene phenyl ether and polyoxypropylene / 
polyo?Q^>dene/eth^enediamineadduct etc are listed as for 
example combination dispersant. 

[0009] Especially being desirable as dispersant, average molecul 
ar weight above 5 X 103 ,has had with and polyoxyalkyiene 
chain portion (A) and hydrocarbon chain portion (B), it is a 
polymer dispersant oflhe structure which carboxyl group 
connects in this hydrocarbon chain portion . polyoxyalkyiene 
chain portion, usually is polyoxyethylene , 
polyoxypropylene or polyoxyethylene - propylene, butit is a 
polyoxyethylene - propylene which is a copolymer of 
preferably ethylene oxide and propylene oxide, weight ratio of 
especially ethylene oxide and propylene oxide copolymer of 
20:80 to 80:20is desirable, end of rx)lyoxyalkyiene chain may 
be free hydroxy group, in addition by ether bond andthe ester 
bond etc capped chain to be done is possible, molecular weight 
of polyoxyalkyiene chain portion is 40 0 or greater usually. 
Under 400 dispersion of grit in polishing composition becomes 
theinsufficient, there are times when storage stability decreases. 
When molecular weight is too large conversely, there are times 
when viscosityof polishing composition rises too much. 
Therefore as for molecular weight of polyoxyalkyiene chain 
portion it is desirable to be a 500 to SOOOand a especially 500 
to 3000. 
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[0010] Caiboxyl group which has been connected to hydrocarb 
on chain portion to hydrocarbon chain has beenallowed to 
have done, direct bond in addition through alkyiene group and 
thephenylene group etc, to have connected is possible. When 
there is not a polar functional group which dissociated it can do 
in other things,as for caiboxyl group, per molecular weight 1 X 
104 of hydrocarbon chain portion 4 or more it is desirable 
toexist As for this hydrocarbon chain portion, it is desirable to 
be a copolymer of for example styrene and the(meth) acrylic 
acid. 

[001 1] Weight ratio of hydrocarbon chain portion (B) and poly 
oxyalkyiene chain portion (A) is 1 :0.01 to 0.2. When 
hydrocarbon chain portion it is large in comparison with this, as 
though the polymer dispersant is flocculant, operating, there 
are times when grit coheres. When ratio which hydrocarbon 
chain portion occupies conversely it is small incomparison with 
this, dispersive effect decreases, are times when after all 
cohesion of grit is caused. 

[0012] Connection with hydrocarbon chain portion and polyox 
yalkylene chain portion is option, but it isdesirable for both to 
exist alternately. In addition as for end it is desirable to be a 
polyoxyalkyiene chain. Included, without cohering, you can 
think of grit thing whichcan maintain satisfactory dispersed 
state whether polymer dispersant to take thegrit moderately by 
taking this kind of structure. 

[00 1 3] As for molecular weight of polymer dispersant it is desk- 
able to be above 5X103. When it is small in comparison with 
this grit is taken moderatelyan<t thing becomes impossible 
densely, there are times when the grit stops dispersing 
satisfactorily. When becomes conversely molecular weight 
large over, viscosity becoming toohigh, there are times when 
dispersion of grit always does notbecome with fully. Therefore 
molecular weight of polymer dispersant range of 5 X 103 to 5 
X 104 is desirable. As for polymer dispersant it is desirable to 
occupy 0.5 to 10 weight% of polishing composition. 
Furthermore , other than caiboxyl group, sulfonic acid group 
and phosphoric acid group or other polar groupto polymer 
dispersant , may exist, including also these polar group, per 
molecular weight 1 X 104 thedissociated of 4 or more it is 
desirable to have possessed polar group whichit can do. In 
addition connecting with hydrocarbon chain portion and 
poiyoxyalkyiene chain portion which possess thecarboxyl 
group, without forming molecule of 1 , it is possible to existas 
separate molecule. In this case, other than requiring fact that 
respective molecular weights above 5 X 103 , description above 
doing it is applied that wayconcerning respective molecule. 

[0014] It is possible as grit which forms polishing composition 
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which relates to thethis invention, to use those which from 
until recently are used withthis field. As for hardness of grit it is 
desirable to be a 4 to 10 with theMohs hardness, in addition, 
specific surface area of grit 0. 1 to 50 m2/g is desirable, particle 
diameter of grit 0.1 to 10 m and especially 0.1 to 2 m 
(average particle diameter) isdesirable. grit which usually, is 
used, is alumina , silica (Si02),the chromia (Cr203), SiC and 
CeO etc, but it is desirable to use theespecially alumina There 
are with those of fragmenting type where fragmenting it does 
bigparticle, generally to grit and furthermore classification does 
in thedesired granularity and is acquired, and those of spherical 
shape type which is formed from the colloid solution have 
possessed feature respectively. When it compares with for 
example same particle diameter, as for those of fragmenting 
typecomparing to those of spherical shape type, specific 
surface area is large, also and polishing speed are large. As for 
grit, it is desirable to select according to application ofthe 
polishing composition when alumina or silica grit is used for 
polishing of the for example Ni-P plating aspect, average 
particle diameter with 0.1 to 10 m and preferablyO.l to2 
m, with those ofthe fragmenting type specific surface area 
with things such as 15 to 50 m2/g and spherical shape type 
thoseof 1 to 10 m2/g is desirable, In addition, when it uses for 
texture ring which continues to polishing,the average particle 
diameter with 1.0 to 10 m and preferablyO.l to 2 m, 
with those of fragmenting type thespecific surface area with 
things such as 3 to 30 m2/g and spherical shape type those of 
0.1 to 2 m2/gis desirable. As for grit, polishing efficiency and 
doing from properties of polished surfacewhich is acquired, it is 
desirable to occupy 0. 1 weight% or greater of polishing 
composition. But grit of large amount which exceeds 30 
weight% existing, benefitdue to that especially is not recognized, 
consumes gritconversely and becomes uneconomic, preferred 
ratio of grit which is occupied in polishing composition 
entirety is 1 to 20 weight% 
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[001 5] As water soluble resin, if it is a water solubility, be able t 
o use those of option, itcan use for example poly vinyl alcohol , 
polyacrylic acid and poly methacrylic acid etc. In addition, 
copolymer which includes acrylic acid or methacrylic acid etc 
as copolymer component,furthermore introducing polar 
functional group, also resin , for example dissolving in water 
polyurethane resin and thedissolving in water epoxy resin etc 
which it makes water solubility are used. As this kind of polar 
functional group, you can list -PO(OM)2, -OPO(OM)2, - 
S03M,the -OS03Mand -COOM (M is cation, it is selected 
from group which consistsof preferably H+ , L+ , Na+ , K+ 
and NH4+. ) etc. As molecular weight, those of number- 
average molecular weight 1000 to 150000 are usable, but 
especially 10000 to 80000 is desirable. As for water soluble 
resin in order to become 1 to 10 wt% and especially 2 to 7 
wt%in polishing composition, it is desirable to exist. 
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[0016] Polishing composition which relates to this invention, is 
manufactured to grit ,the acetylene alcohol or its derivative , 
water soluble resin and preferably polymer dispersant which 
description above aredone to basic including water, but it is 
possible to add theother usual auxiliary agent and fungicide etc 
furthermore with desire, for example usual foam inhibitor can 
be jointly used. Can grind hard disk substrate which uses 
polishing composition which relates to this invention,to do 
with conventional method . While with representative 
method supplying polishing composition which relates to this 
invention inthe polishing cloth (polishing pad), grinding is done 
this polishing cloth by contacting hard disk substrate whichis 
turning with 50 to 300 rpm. efficiency it is possible by using 
polishing composition which relates to the this invention, well 
to grind, polished surface where at same time scratch andthe 
protuberance are very little can be acquired easily. 

[0017] 

[Working Example(s)] This invention furthermore is explained 
concretely below with Working Example and Comparative 
Example ,but this invention is not something which is limited 
in Working Example below. Furthermore it ground, making 
use of polishing composition which ismanufactured with 
Working Example and Comparative Example, with following 
condition. 



Polisher 



: Both surfaces polishing machine (9B type) 



Polishing pad : Suede type polishing pad 



65HH 

6 0 r pm (T5£ffl51$E&) 



1 00g/cm2 
10 0ml 



[0 0 18] Rf HHUMkKtfVl(la)/\- Kf -f x 
SLA500 (u-if-H*fffl«*»flr») I 



Hard disc substrate : To aluminum alloy plate for 3 .5 inch hard 
disk 

Ni-P plating was administered thing 
Polishingtime : 5 min 

: 60 rpm (bottom table rotational 



Rotational frequency 
frequency) 

Machining pressure 
Amount of slurry feed 



: 100 g/cm2 

100 ml per minute 



[0018] In addition, you appraised hard disc substrate after polis 
hing composition and grinding, thefollowing way. 

Average particle diameter of grit in average particle diameter 
polishing composition, with Horiba Ltd. (DB 69-053-7410) 
make LA500 ( laser diffraction type particle size analyzer ) 
measurement 
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[002 1 ] 



Hard disk substrate after contact angle grinding, with 40 °C c 
ontact angle for waterthe 15 irtin concerning those which were 
washed making use of ultrasonic cleaner,measurement 

10 nrin after mixing with 6000 rpm, foamability visual observa 
tion was donethe foamability polishing composition, making 
use of homqgenizer (POLY IRON make). 

Hard disk substrate 50 after number of scratches grinding cone 
erning (As polished surfece 100 surface ), scratch wasobserved 
with microscope. 

[0019] Working Example 1 to 4 and Comparative Example 1 1 
o5 

-alumina powder ( average particle diameter 1.0 m , spec 
ific surface area 2.0 m2/g and purity 99 

.9 % and Sumitomo Chemical Co. Ltd. (DB 69-053-5307) sup 
plied AKP10) 10 parts by weight 

Poly vinyl alcohol (Nippon Synthetic Chemical Industry Co. L 
td.(DB 69-057-5964) supplied GM-14) 5 parts by weight 

Foaminhibitor 0.1 6 parts by w 

eight 

Polymer dispersant (the average molecular weight approxima 
tely 1 X 104 , it possesses carboxyi group thehydrocarbon 
chain 

Weight ratio 9 : 1 of portion and polyoxyalkylene chain porti 
on, polyoxyalkylene chain 

Copolymer of 77:23(weight ratio) of ethylene oxide and propyl 
ene oxide 

As for content of polar group per molecule approximately 10) 
Oor 1 parts by weight 

Water 100 parts by weight 

[0020] It mixed above-mentioned each component, 1 hour disp 
ersed with the sand mill, manufactured polishing composition of 
Table 1. Grinding (Tex jplfc ring ) of hard disk substrate was 
done making use of this polishing CGnposition. result is shown 
in Table 2. 

[0021] 
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[Table 1] 








( ti ifi mi 1 
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<*r-fc£t/KH n 
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^JB*93 
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^5Sw4 
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1 
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0 




D 


1 






1 
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Jttt«5 




1 



a) A: 2, 4, 7, 9-f h7>f^-5-r»-4, 
B : 2, 4, 7, 9-f h7>f^-5-f^>-4, 

7-^*-;u 

C : 3, 6 -5?**^- 4 3. 6-v*- 
D:HS5550 (g Ui> 'J □ VttS, *s U 3 >$JIg# 



Note: A: 2,4,7,9 - tetramethyl - 5 - decyne - 4,7-diol 
B: 2,4,7,9 - tetramethyl - 5 - decyne - 4,7-diol 

0. 1 5 parts by weight and polyoxyethyiene soibitan mono 
laurate 

Mixture of 0.0 1 part by weight 
C: 3,6-di methyl - 4 - octyne - 3,6-diol 

D: HS5550 ( Dow Coming Toray Silicone supplied and silico 
n resin-containing foam inhibitor ) 
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[0023] 

[Effects of the Invention] When polishing corrposition which r 
elates to this invention is used, high polishing efficiency 
isacquired in comparison with conventional polishing 
composition, furthermore and thepolishing surface where 
scratch and very little protrusion are very less can beacquired, 
can actualize polishing surface quality where precision which it 
cancorrespond to high densification of recent further is high, 
dispersivity and fluidity of also, slurry are improved, so-called 
caking phenomenon when youuse while or grinding retaining is 
improved, slurry melting when usingis simple. In addition 
because also plugging of polishing pad decreases, greatlyyou can 
improve dressing frequency of polishing pad. 
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